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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical linear 
encoder which can be utilized for the position detection, 
etc.. of a linearly moving body and can detect the 
position of the moving body with accuracy by 
suppressing the influences of diffused external light. 
SOLUTION: An encoder is provided with an encoder 
scale 11 and an optical sensor 12. The scale 11 is 
arranged in a hollow box 15 for shielding diffused 
external light. The sensor 12 is attached to a sensor 
attaching member 1 4 which is inserted into the box 1 5 
through a slit 151 formed through the wall of the box 15 
in the box 15. The sensor attaching member 14 is 
attached to the linearly moving mover 22 of a linear 
motor through a mount member 1 3. 
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(54) IXmo^m *¥SCU-7X>3-^^». U-yKft^BRWiiflltK^IRDiSS 



(57) 

^OBlil)^ 2 2 ICS! »3 {^feSo 




5 + :7 f S U X7€:-:? i: , 
t&fERJtt^O^i&^^lRltcffit/SJt^aSx^a-^fX-ir- 

tJi5xi/=i-^<'X^r-;l/tffitf{ietBHfi$tiTKx> 
fJS3x>=i-^fx^-;V«^ tttf2Bl«i?©^Iii?5riR)fj:® 

«3lBK©Ux7|g«i^Ho 

MIBX5'('^<'Oi^ifc^lSl»CjStf5?t^SCx>3-:JfX-}r . 



(2) ^fm- 1 1 -8 3 5 4 9 

WIBx > 3 — :?*X-!r-;Ulc BStf {fig \c ? nT^x > 
=i-;J^'X^r-;Hfa*«iai-rSfc46<D^-li>-9-i:%fil 

tf[|Bx>3-^X^-;l/«, HulBX^'f'^^^^DiSlRHc 
BulB^-tr^^t^-ti^ h5IBx>'3— tJfxy- ;KDS¥7^ifiia 

isi:^in]tcBufB'ti^d^-y^xtcj^tf L^i^ e,n;fcxu h 

^Xrt{B!lC*5V^TgS ti {tfi- 6nTV>« C t^grl^mtt- 
[tt^ige] BufB^^a3t5itiffl4'^:i?ytJ'X{i, ttlBX 
5 gB^<Diii#0!&l; K> ^S. 

20 IS^«r««-r5fc460Jl?l&;{f^Xi:, 

«JfBllWi^:tf7Xtcigil^n5]lfflOH«S*3t^Wt3t 

MtBx 7 -f* rJ^o a ^!>^ < fc — o fcij t) #tt e. nx M 

IBx>3-^r;^-ir-;l/fce£*, Kxi/3-^f*x^-;Hf 
MIBx^'n-^X-^-^PSt/MIBJt-b^-y-ti. WIBJim 

H^S^fEMf Sfc:a6CDJ]^fil^A'-7X 

Buf B/lS^;tf ^ X CK« ^ /lSOiii«*7t^6^li:^ 

fi-r « fc460?1£^fil5S^JSt8 LTH5f5llSi#**^Xlc^ 

BulEX5-Y^<'©^-ei!>S:< i:«.-otlJD{^f(J5nTB(J 
fBa:>n-^-X^-;Vti:Eg*, Kx^n— ^^fx-Sr— ;Hf 

tuffilMSg^;<f^X;grJlLT^1-a5*>6 AoT < Si^ajtS 
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3 

tf t) gBrtas*^ c, o^ri-a^tofex >D - x 

S J; -5 fct&i3)ie-b fc i: fe fcfiJIBX^-Y 0 Aft? 

[000 n 

ffl-r'tS^#ieU:^7x>3-^^B. Jt^ie'JxTx 
Co 0 0 2] 

rv->s. v^-rnwjie^sy-Txvn-is^-fe, ^ 

CO 0 0 3] RM^(DV-T:r.>a—^-(om-€rlcli. ^ 

<fc 5 ti:K^»ji*±{clBfi^txSo ^ LTKJt-tr >'-9-OJt 
^tB^^ttt. i«^1fi^^A^ex>n-^fX'5— ;Hi-B8*f 

Co 0 0 4] Sfc. ^J®^6DU-Tx>n— ^(D^^fc 
^^^x>'3-^X'^-;K4g;tt»(73©lS;^(^{cJt 



(3) 1 1-83 54 9 

4 

M/otci>(Dv$>*). mmm^mm^tu ^'t>V(om^ 

[0 0 0 5] C(Oi:otS:^m^V-73Ly=i-iflt^ m 
CO 0 0 6] 

CO 0 0 7] bfe*^oT, S5ag©J;3»c?t^SyxTx 

JO Jt^SUxTx>n-^r%{ix.5sy-^:7 hSU -Tt— 

CO 0 0 8] $fc. iiii«»Sg«'lKt)ilB(c:43V->T. jl^SH 

tc^$n«X'7-f^<DffiH» jSSSiJW^&Htc^^S'J 
x7xv=i-^f«:fijffl-rst. ra«l{cii.a«©lKS»cJ: 
oTX5-i'^^^iW*J:<|gi!iS)JfflJ-rsc: i:*^T-t*t/>ii 

i5^lJ5M?S^ieB-r5fc«><?)lg«i^;!!f7X*^i9:tje.nT 
fct), *^A-'«I^ifil&:tf-7X«:jH;T^Brt{cXoT< « 

CO 0 0 9] ^<i-c:^mmi±. mm^icmmT^BmUi 
50 (9ffiB4$i±). mA^m. iismm. mmmmtiEicmm 



5 

mm. mm^m. itmmm. m&mm^ dicmm-^^^ 

coo 1 0] 2|s:^B^{±> ->+7hS'J-r^r-^? 

« J; < ISBl-r S C *^T-€ S 'J ::.7ffil|jilB«:»#t-r S 

CO 0 1 1 ] *»B^tt, USSBi^^Jt^egti^jt 
-r 5 /c:«>tc^^gi5p'S«:iS« L riKI&S n 5 X 7 f i5f i: , 

Co 0 1 2] 

ciss*/s¥^-r5fci6£0¥g] mMmi<omm^m^-r 

trffi@li:BeB^nT^x>n-^X'5r-;Hf$g;gr;B^a-r 

f±. Hufei^iMt0^1!i:^lRJK®«-rSJ:5{<:iBS*n« 

Mie3t-tr>-9-{±. MfBx>3-3^'X^r-;l/©g#73 
IRI i: wn^^^miP?^^- V ^ X icatf LIStt & ti/cX 'J 
<y ^^r^3p•y^X©^r|.fl!|A^ertlBl|^KXU hfc»^T 
^»^*6tcSjiL-T®d^-y i^'XC^I.ffliJtfci/^THufB^iil 

ffla fc :te VTBJ t) #»t P) tlT V S c i: fc -r S ^^iC 
y xTx>a-;5rSB*a«-r So 
CO 0 1 3] C£Dg«tc*5V->Tx>3-^X-fr— 

coo 1 41 *fcx>n-:5?'X'!r-;l/SQFJie-b>'-9-{j:B3 
*-lSt)^B»c*5i/-'rt,i^|:mTfeSo il-aTtigtKffl't'SgjK 
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6 

ttT fe. lgf>{±SiJ(Dg|5*r*^LTIigSW»CB! »3 {«|-ttT fe 
coo 1 5] :^!!)«:C3JD#ltP.nS4r>-9-UWtgp« 

JO ^n-^fX'J— yVtcBg^'OO, l^mi*^tmc1»W}T'^ . 

So 

COO 1 6] Jt-fr>'-9-(i, xi^n-^x-ir-MtlpjttT 

^OSI>f7t05SS (7^«> *«ltBL. xi/3- 

^fX-!r-;l/*^Sig^<D«-S-k:«^-©SiS?toei«*«im 

COO 1 7] yt±y^RZfj:.zy=i-i$ryi.^-jiti^^iUt 

(51.aJfi) *<xi/3-^rxy-;l/-«f>jie-fe>-9-k:fe:fc5c 
ifA^Rl^T-feSo H5l5nSlJ^jI»rffl(f^d<-yi^Xt±l5fB 

X u -y h je«i-<Da5ij-3b^-r'^Tjt*jg»fr s * ^ cea u s 
5 o-e^ntf , «e{.-f L X u >y b m\-<D^^ti^±§!if6m 

«D^ti::iJ? -y i7 x*©»ii*i^Ki73 |p]ti:^it^75r(qi'vi^iti¥ 
■tJ-Sif^cjgp^ti: -y ^ X(Di&»)<*i^i6:^iq)JcMia%:^iP] 

tc^ttsffiB^r^-r («i"rn«#'2'i'xrt<?)x>3— 

:5fX'^-;l/i:^-b^'-tfi:OSg8i^£OffiBM^1^5^-r) g 
^'o^mfr%ii.\.\ ci^cfc^t^-y^x^i^ltii^fT)^ 
tt73(fl)itgia*:35iRitc{ifiia^Ritg(c-r5i:, i^istti: 

50 coo 1 8] «:fec:«OJ:-5*ir|.a^»fffl4i^#.;,^x 
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too 1 9] *fcijie^2oisffi*ft?8tfrsfci6t*^ 

t([iex:/n— ^rx-j— ;i/tDS^:§iR]i:l^:^iqi 
CO 0 2 0] c:0'J:iT|g«jSfi{4, 83iB*5IW©Jte^ 

[0 0 2 1] $/-c. B5l3^3(DlSS^fi?8t-r5fc46tc*.. 

So 

^«):55riP]CjSt;5Jlfi^iCx>3-^X'ir-;i,i:, fjigx , 
n - ^X -^-/Uc Eg tffflBtc SHH ? nr^x > n - ^ 
X'>--;l'1fffi5r«lffi-rSfci60^-b>-9-i:;gr<i;i. Suie 
x>a-;5'"X-!r-;l/tt, Hi}fBX-7'C^<Di^l!i:;5lRlt@t; 



(5) 1#BB¥ 1 1-8 3 5 4 9 

8 

7? |6] i: |pI75-|6i ic bus E'I'^sJ? -y X tcig{? LS»J tifc X 
U -y b^K3j<>yi'X<0^r|.a!l*'>6rtffla'NSxy <y Hcifto 

fc, K4?'y i'XF«gffl!|{cfei/-'TIED#t^&ti."CV«Sc:i;Sr 
[0 0 2 2] C«D®»®!»«J?)S1B{±, «fff2*%Ra<^)Jt 

^m\-e^. ^■nyctt^-b>-9-o^$tt}if^tS-:5^x^ 
CO 0 2 33 jaiisi^ijf^^Btefetts^^iieu-rx 

@tc^5v^Tfe|SI«T♦S5o Jie^a5p°p^it«c-r5x-7'i'^?" 

[0 0 2 4] ili^K?^iR?)Sa*^X^-I*^*-Of£ttiii 

t«B*nsisfl8oiiS»*sgw-r«fiaB^^Bax km«5 
[0 0 2 53 sfc. mmm^m>:>mmtifx^-fif^--o 

Xli:«B«nSjl««rMW-r*^=:*'^fi^ra^HR^B^i3 
3§«LTB5IBlIifiSi^;!f^Xtcsptf tcSai^ift-e^S^ 1 

Jt^F;f^73l^(c»</fci6<7)5^-*jg«LTgufB^ 1 X 
5 iSi'i: |B|:^|qjfcS?S^iliT*l? S^ 2 OX^i' ^'•i: 

40 [0 0 2 6] C<DJ:^i3:7s^'<itcoWL. ^-O^jttt^xE 

f S^ 2 ~^ 4 'I' !3 a«^CteV^T fe 

mmv^^o X7'r^*^-oJw±fes^-&fc«, jt-tr^ 
•9-{i'>*< fe-oox^'T^tc-bv-y-uiMitgp^t^r^n- 
LTixtjfttte.nSo X^-t':J<"A^-OW±^S«-&lC 

10 0 2 71 T.'y^ii'ii. mKim$E(o^5^~y^y h 
50 mm^e—s'Rzsmwiii&mmmcj^om 



9 

CO 0 2 8] m2(D^^-:f(owm.3i-m.'o^m.\t.ist,f^ 

3, ^4 0^''i'y©11i|giffi!»lXt)SB»cfetJS316-fe:x-9- 
LO 0 2 9] X^-f^a, (5IJ^{fi'-\'7hSU-7^— 

X7-i'^«'*^e>JA«-oa5sJi^fc«. -:^ox'7-i'^tD 

SlfciDai^LTfeVT, K-7^CDX^-t'^*'*^6eS* 

nsiB»j:'3ti:.fc-pTffi:^®X5-Yi^^^^|gl!i-r-5<fe3fc 
bTt>J;v>. $rc, :&X5-i'^<"ttlHlite*-^'SD'|gft:;^ 

[0 0 3 0] COH«K*g!?t>SStfcV>T«> xi/n 
-^fX-J^-^l/RlfJfc-fe^-y-tt, xi/n-^fx-y- 

fta, #iJ^tfx>a-:jrx-!r-;l/tcJt-tr>-9-*^lffiA.TV^ 

T-#. *nf£{t3t-b>-9-©^tii1ifS«cScJ§X7>r:r«) 
(3> lg30^'-f'yOBi»S?*l2'3SBtt. l[«ltOH»* 

^:)!r^xt£:KB*n«Mai©i®ia^7ie^w»i:its-r5fc 
(o^myi^ncmzf. sffistcEB^n/c7t^^x>=i- 



(6) ItBgJF 1 1-8 35 49 

70 

»){\rite.nTBufgxv=i-^rx^-;wcB5*i> mx>3 

^X^jiLxnSPA^&AoT < *^r|.ajtB:t;ili<t§!*IJ 
»3«Brtg5*^e)<D^rtJl3to^x>3-^f;^^r-;HC^^ 
-b V•^^■A^Bg^T^/^SgBffi'^^DJ!aS^%«lS^J•r5 J: t^x 

*)«Bt?feSo 

[0 0 3 1] C©ia^Kii»IS'3^eic:tel/''T{±s x^/n 

70 -^x•^-;^tc^t-b>•9-*^Bg^•ev^sgp{i-Nco^r^.a^© 
tex:/n-^xy-7i/©s#:^(Bj{i-?a-oT^i-a?t5g 

^K)T'$5'>*< i^fe-ooXv-CtJ^i:. MIEX-5i':5f 

<o^mi5^\zms. ^{astEB^nfc^^iS:L>=i- 

^X-5r-;i/i:, MIEX^i'^f<D5-S^!>*< fcfe— otgs 
(3#tt6nTmiiexV3— ^fx-^— ;Wcegii^, l^xi^n 
-:J^xy-;Hf^;Sr«im-rs^-b>-9-i:. ttimWM-^-» 

^x«:iiLTna5*^t,AoT< 5^i-a3tat;a{SK*S{ 

•? ^BrtiP*^ 5«!)^a^OKxi'ri-^rx'>--7l/fcS^ 

SBT-feSo 

[0 0 3 2] C0iii®i!*^IXt>^B{Cfel/^T, T.'y^^ 
*^Cfy^tf-r3fcoT^-tiP>X7'r:j<'{c?l£-tr>-9-:6^^tte. 

Hs^^suSfj-rsck^tc^x^i'^iciaite.nSo ^tie. 
x^-i' :S^® ^ *.-7d (Dx^-r tSTfc^-t ^-y-Tb^SJj ens 

f:#tc{i, ^iD%-lr>l?-A^S{te.tiTV>SX'7-('^tcn 

aT^jS^ffflgWA^isB^nso 

[0 0 3 3] t/^-rntc bTt,i1-a^Jg»rfflg|5«(iX^'r' 
^tiitfC^llj-rScOT?, X^-<'i5?<^)^S!l{C3?|5tA^^V^ 

T^jgiligPWttti, 3^-bi'-9-t<};S7t<tttitc3^|i$7b^3S:V^ffi 
B{£:*3VTx>'Zi-:Sr;;(,^-;l.{i:^li!j^fi4pJ6g{c, 

JO iS:}tJigp««rKtt5i:, iSISSPWixi/n—ijrx -5^—71/ 
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u 

CO 0 3 4] 

7^r-^fmafflL.rcfe©Tfe«So 01 (A) (iSSS 

cD«ii5S«^^5^-r»fS0> 01 (B) {401 (A) <oy 

-Y)®tc»aKffBEl> HI (Oasi (A) (OX-X 
jatcJfi'plBfffiE-PfeSo 01 (C) •ptiU^iT'^ 

[0 0 3 5] EI5^€>U-7IE»)gM{±< i>'-v7MUU- 

^gE.Afc*fil^TV>Sc y:::7'^:-^'LM{i. NSO 

h 2 1 1 *^JBfigSnTV^5®S?2 1 i:, @^?2 1 

icnm-r^m.m'='-^fi'Z z i ^wrsRr»?2 2 i:* 

MATV^So mta?=iY;V2 2 1 li. ^^P3mVi<03- 
i/2 2 2CDf^^ffit3£jt2nTVSo 3—^ 2 2 20M 

nT:fet). cne.tc:±t)pr«i?2 2«Ea^?2 ncj&o 

[0 0 3 6] ll::i7xi/a-^f^gEAtt. ^t^iCOX 
vn— ^^■X'Jr— ;l/l 1 1 tffityttSlciH 

a^ti/c7t-tr>"9- 1 2 i:*WLTV>5o Ctl?>tc<J;»3, 

x^^-^fX-Jr— ;l/ 1 KDMV&^Si^^o x>3— 
^f;^-y-;n itts ««g|5«i 1 otommic. 
tojtissi^^ffi 1 1 1 i:. nfe^tt^o^rasM^ffi i i 

[0 0 3 7] x-ir-;!/ 1 1 it. ff^il75-f*?g?ittOi1-a 
JtiSHSfflf «y 1 5 Ol^gPSffi 1 5 3 iZ^mtEtl 

1 og^75riP]A^Bitt? 2 2 (D^myst^. mm -rntJHs 

?2 1 c^)g#:35-|s]tc¥tftc;S:5<J;'5fcffifi^nTV^5o 
naTtilKfflf 1 5 OX-y-;!/ 1 1 iC^\^St 

«±g 1 5 4 X-ir-;!/ 1 1 <0g^7JlSl»C@t;«X 
U M 5 1 A^JgfiE^nTl/>i)o 
[0 0 3 8] ^1-gL?tjSWTffl4'2S5p>;/^x 1 5©«#;^|qi 
ffifflSgptfi, ^##:^lPllc^ffiLTVS4-:;l/hiiLgPl 
5 2*We)tlTV^5c ^3p;l/hjiLgpi 5 2lc«.-}?;l/ 

hMSTLi 5 2 i*^^tt&nTo^5o naTtJiiffffl^'^ 

ij^-yi'Xl ?Ll 5 2 1 tCii^nToJifl^ 2 2£D^ 

m-Bt S h B . Rlft'jV hilLgPl 52t:7U-A 

F r t<omx'mr^j\^ h B ic^^tEnrc&m:^'<ju/'i:^ s 



(7) I^BflVl 1 -8 3 5 4 9 

&;5ipi. Mi-rn«Rri!i?o^»j:i3i$itcMiS*:^in) (0 
tf, ±t:7?i^) tciott5ii.sa3ieiEBfffltf^:«?vtJ'xi 5 

[0 0 3 9] ^-ty-*)- 1 2 ^mi^it^m'? 1 2 1 

(.ymmmJ') 1 2 2 2:*>P.;&So liTt^? 

1 2 1 RCf§3t}!l? 1 2 2 ^fa^tjSBfffltfaSsKv 
JO X 1 5©XU <y M 5 1 ?rilLTJp-;'^Xrtg|5lcA'3i5. 

^■ew■'^-^r>•9•l5{^>f^^aJ^^l 41cj:-dt. x-^— ;h 1 

5o ^3t^^i 2 it-^^mtt^titcmi. x-y-zn 1 
o3t;ss*t^ffii 1 ixum&^mmmiiziz^-or 

«itB-r s c *^-e* So -fe ^-iJ-ffi^ttsw 1 4 ttx u 

M 5 I ^ilLT— gi5*^3j?<yi7X 1 5<DH^lC?^tiiUr 
^*). d<-;/i'XJ1.gqfi::J3V'>TV>>hgWl 3tC3l:Kf? 

20 i!l?2 2^^:l^t)^^f^3•etlTV^5„ 

[0 0 4 0] <inP)lc.i:oT> yt-t>'^12ii. rTW? 

2 2<Di^i6»cm^4©gH!i:^(aK:}eoT. g^wrnff, 

>y ^x 1 5 ©F^astcgaMsnfcx-y— ;!/ 1 1 (cmisilo 
jpv/i'Xi 5rtg|JCfev>T^i!i^5ci:*^-e#So 

UxT€r— ;S'LMOS«|?3-i';U2 2 1 fCji^fSi:, 
#av^-:^-y h 2 1 1 i:0*BSf^ffltcJ;»3, Rli!)?2 2 
«r@€^2 itc}a?T^»«-a:Sc:i:*^t?#S„ 

[004 1] -BSm=jF2 2 OeJfftfcm-'Jt-fe^'-'?- 1 2*^X 
30 -Jr-;!/ 1 1 (D«#:SriR]lCi^i!ifS t. -feV-t)- 1 2 fixer 

1 1 coyt^s:mmm 1 1 i tytiSMSi^m i izt 
^c3:£S^^5l^(R]-r§<lfci:*^5^ S3>t^^^i 2 2«xer- 

;H l*^&S«#**iS)t©^afc-|SDfc«^«rffl:/3-r 

So *^A^SS3^^i 2 2£OtB±/{l-^tca-::5#. pJ©]? 

2 2©{ii@-^iia^^t±i-r5ci:*^-p#5o s^c, 

[00 4 2] 1 2 1 -^^^^ 1 2 2 *Wr^ 

jt-fe^-9-1 2. sr/xy-;i/i i{±, 9\-u.ytmmm^^ 
40 sp-^/tJ'x 1 5iDrtsp»ciae?nTv»sfci6. fgjtjg^ i 

2 1 A>P,BS«$tlX-5r-;H nc.i;oTS*f^tlfcm;< 
A^SJt^^^l 2 2. itttcS^^? 1 2 
znimmm (X'ir-;i/i nci*[qi-rs®) ic^fesc 
i:*WJ^nTi.^So ctiJcJ:?), c:<oi)-Tx>n- 
^i'^BE Atcj;5i:. ma<i;< Rri!]^2 2£DffiB;^m.. 
jSS^fib^if^ffdCtA^T-^So t^tc. 5P';'^'X1 5 
©rtgP»Cjt4z>-9- 1 2-^xy— ;l/ 1 l.*<ES^nTVS 
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CO 0 4 3] Bif6^2 2tj:a»b@;i!i-rs-fe>-9-flXf*it 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the following and the aforementioned encoder scale is formed in the interior of this 
hollow of the hollow box for disturbance light interception arranged so that it may extend in the move 
direction of the aforementioned mobile, the aforementioned photosensor To the sensor anchoring 
member which penetrates possible [ movement ] along with this slit to the inside, and is attached on the 
outside of this box inside at the aforementioned mobile, the slit extended and prepared in the 
aforementioned hollow box in the longitudinal direction and this direction of the aforementioned 
encoder scale from the outside of this box Optical linear encoder equipment characterized by being 
attached in this box inside. The optical encoder scale which is optical linear encoder equipment which 
can perform position detection of the mobile which moves linearly, and is arranged so that it may extend 
in the move direction of this mobile The photosensor for being arranged in the position which attends 
this encoder scale, and detecting this encoder scale information 

[Claim 2] The aforementioned hollow box for disturbance light interception is optical linear encoder 
equipment according to claim 1 which can be justified in the direction perpendicular to the move 
direction of this mobile. 

[Claim 3] It has the following and the aforementioned encoder scale is formed in the interior of this 
hollow of the hollow box for disturbance Ught interception prolonged in the move direction of the 
aforementioned needle, the aforementioned photosensor To the sensor anchoring member which 
penetrated possible [ movement ] along with this slit to the inside, and was attached on the outside of 
this box inside at the aforementioned needle, the slit extended and prepared in the aforementioned 
hollow box in the longitudinal direction and this direction of the aforementioned encoder scale from the 
outside of this box The Hnear driving gear characterized by being attached in this box inside. A shaft 
type linear motor equipped with the cylindrical stator to which the magnetic pole of N pole and the 
magnetic pole of the south pole have the field magnet located in a line in the predetermined direction in 
the shape of a straight line by turns, and extend in this predetermined direction, and the needle which has 
the armature coil attached outside the aforementioned stator, and can carry out both-way movement 
along with the aforementioned stator The optical encoder scale prolonged in the move direction of the 
aforementioned needle The photosensor for being arranged in the position which attends the 
aforementioned encoder scale, and detecting this encoder scale information 

[Claim 4] The aforementioned hollow box for disturbance light interception is the linear driving gear 
according to claim 3 which can be justified in the direction perpendicular to the move direction of the 
aforementioned needle. 

[Claim 5] It has the following and the aforementioned encoder scale is formed in the interior of this 
hollow of the hollow box for disturbance light interception prolonged in the move direction of the 
aforementioned slider, the aforementioned photosensor To the sensor anchoring member which 
penetrated possible [ movement ] along with this slit to the inside, and was attached on the outside of 
this box inside at either of the aforementioned sliders, the slit extended and prepared in the 
aforementioned hollow box in the longitudinal direction and this direction of the aforementioned 
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encoder scale from the outside of this box The picture reader characterized by being attached in this box 
inside. Manuscript base glass for being a picture reader for scanning a manuscript picture optically and 
reading it, and laying a manuscript At least one slider which carries the optic for scanning optically the 
picture of the manuscript laid in the aforementioned manuscript base glass, and can carry out both-way 
movement in parallel with the aforementioned manuscript base glass The optical encoder scale 
prolonged in the move direction of the aforementioned slider The photosensor for being arranged in the 
position which attends the aforementioned encoder scale, and detecting this encoder scale information 
[Claim 6] The aforementioned hollow box for disturbance Ught interception is the picture reader 
according to claim 5 which can be justified in the direction perpendicular to the move direction of the 
aforementioned slider. 

[Claim 7] It is the picture reader which is equipped with the following and characterized by arranging 
the aforementioned encoder scale and the aforementioned photosensor in the position where the 
irradiation to the part which this photosensor has faced this encoder scale of the disturbance light which 
enters from the outside through the aforementioned manuscript base glass, and the disturbance light 
from the interior of a picture reader is suppressed. Manuscript base glass for being a picture reader for 
scanning the picture of a manuscript optically and reading it, and laying a manuscript At least one slider 
which carries the optic for scanning optically the picture of the manuscript laid in the aforementioned 
manuscript base glass, and can carry out both-way movement in parallel with the aforementioned 
manuscript base glass The optical encoder scale which was prolonged in the move direction of the 
aforementioned slider and has been arranged in the regular position The photosensor which is attached 
in at least one of the aforementioned sliders, attends the aforementioned encoder scale, and detects this 
encoder scale information 

[Claim 8] The manuscript base glass for being a picture reader for scanning the picture of a manuscript 
optically and reading it, and laying a manuscript, At least one slider which carries the optic for scanning 
optically the picture of the manuscript laid in the aforementioned manuscript base glass, and can carry 
out both-way movement in parallel with the aforementioned manuscript base glass. The optical encoder 
scale which was prolonged in the move direction of the aforementioned slider and has been arranged in 
the regular position, The photosensor which is attached in at least one of the aforementioned sliders, 
attends the aforementioned encoder scale, and detects this encoder scale information, So that the 
irradiation to the part which this photosensor has faced this encoder scale of the disturbance light from 
[ from the outside ] the disturbance light which enters, and the interior of a picture reader may be 
suppressed through the aforementioned manuscript base glass The picture reader characterized by 
having the member for disturbance light interception prepared along with the longitudinal direction of 
this encoder scale. 

[Claim 9] The manuscript base glass for being a picture reader for scanning the picture of a manuscript 
optically and reading it, and laying a manuscript, At least one sHder which carries the optic for scanning 
optically the picture of the manuscript laid in the aforementioned manuscript base glass, and can carry 
out both-way movement in parallel with the aforementioned manuscript base glass. The optical encoder 
scale which was prolonged in the move direction of the aforementioned slider and has been arranged in 
the regular position, The photosensor which is attached in at least one of the aforementioned sliders, 
attends the aforementioned encoder scale, and detects this encoder scale information, So that the 
irradiation to the part which this photosensor has faced this encoder scale of the disturbance light from 
[ from the outside ] the disturbance light which enters, and the interior of a picture reader may be 
suppressed through the aforementioned manuscript base glass with the aforementioned photosensor The 
picture reader characterized by having the disturbance light interception member attached in the 
aforementioned slider. 

[Claim 10] The aforementioned disturbance light interception member is a picture reader according to 
claim 9 which equips the aforementioned encoder scale with the cleaning member in which sliding 
contact is possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a picture reader equipped with the optical linear encoder 
equipment which can be used for position detection of the mobile which moves linearly, a speed 
detection, position control, speed control, etc., a linear driving gear equipped with an optical linear 
encoder, and an optical linear encoder. 
[0002] 

[Description of the Prior Art] The optical linear encoder is used for position detection of the mobile 
which moves linearly, a speed detection, position control, speed control, etc. The so-called thing of a 
reflective formula and the thing of a transparency formula are known by the optical Unear encoder. Any 
optical linear encoder is usually equipped with the optical encoder scale and the photosensor for 
detecting encoder scale information including a light emitting device and a photo detector (photo 
detector). 

[0003] In the case of the linear encoder of a reflective formula, the Mitsutaka reflection factor side and a 
**** reflection factor side are located in a line in a predetermined pitch by tums in the move direction of 
a mobile, an optical encoder scale is usually placed in a fixed position, and facing the aforementioned 
photosensor this encoder scale, it is arranged on this mobile so that it can move with a mobile. And an 
encoder scale irradiates from a light emitting device, and the Ught reflected by the scale side where 
reflection factors differ one by one with movement of a mobile hits the photo detector of this 
photosensor. That is, the Mitsutaka reflection factor side and a **** reflection factor side are faced a 
photosensor by tums with movement of a mobile. 

[0004] Moreover, in the case of the linear encoder of a transparency formula, a portion with a high light 
transmittance and a low portion are located in a line in a predetermined pitch by tums in the move 
direction of a mobile, and an optical encoder scale is usually placed in a fixed position, and the light 
emitting device and photo detector of a photosensor are attached in a mobile, it sandwiches this encoder 
scale in between, and it is arranged in the position which attends a scale, respectively. 
[0005] Such an optical linear encoder is applicable to position detection of the needle of a linear motor 
etc. The shafl: type linear motor which makes a stator the cylindrical member in which the field magnet 
was formed as a linear motor, for example, and is used as the needle containing the armature coil 
attached outside this stator can be mentioned. Moreover, in the picture reader carried in a copying 
machine, an image scanner, etc., an optical linear encoder can be used for position detection of the slider 
which carries an optic and is driven linearly, a speed detection, position control, speed control, etc., in 
order to scan optically the picture of the manuscript laid in a predetermined position and to read it. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in an optical linear encoder, if other light other 
than the light which a light emitting device irradiates (disturbance light) is inputted into a photo detector 
in order to perform position detection of a mobile etc. by detecting the optical intensity of light which 
irradiated from the light emitting device of a photosensor and was reflected with the encoder scale (or an 
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encoder scale transparency) by the photo detector, based on the optical intensity which a photo detector 

detects, position detection of a mobile etc. cannot be performed correctly. 

[0007] Therefore, if an optical linear encoder is used for the position control of the needle of for 

example, a shaft type linear motor, speed control, etc. as mentioned above, a needle may not be able to 

improve [ precision ] drive control under the influence of disturbance light. In a shaft type linear motor 

equipped with an optical linear encoder, the example in consideration of the influence of such 

[ conventionally ] a disturbance light is not found. 

[0008] Moreover, in a picture reader, if an optical linear encoder is used for the position of the slider 
which carries an optic and is driven linearly, speed control, etc. in order to scan a manuscript picture 
optically, similarly precision may be unable to improve a slider drive control under the influence of 
disturbance light. In image formation equipment, since there are lighting systems, such as a fluorescent 
lamp, disturbance light and a bird clapper have the light irradiated from this lighting system in one of the 
optics carried on a slider. Moreover, the manuscript base glass for usually arranging the manuscript to 
read is formed in the picture reader, and the light (sunlight, tonneau-light light, etc.) which enters in 
equipment through this manuscript base glass also has disturbance light and a bird clapper in it. Under 
the influence of disturbance light, if it becomes impossible for drive control of the sHder which carries 
an optic to carry out with a sufficient precision, distortion etc. arises in a reading picture and good 
picture reading may be unable to be performed. 

[0009] Then, this invention is optical linear encoder equipment which can be used for position detection 
of the mobile which moves linearly, a speed detection, position control, speed control, etc., and makes it 
the 1st technical problem to suppress the influence of disturbance light and to offer the optical linear 
encoder equipment which can be used for accurate position detection of a mobile, a speed detection, 
position control, speed control, etc. 

[0010] Moreover, this invention makes it the 2nd technical problem to have a shaft type linear motor 
and an optical linear encoder for position detection of the needle of this linear motor etc., to be the linear 
driving gear which can be used for driving goods linearly, to suppress the influence of the optical linear 
encoder on disturbance light, and to offer the linear driving gear which can drive goods with a sufficient 
precision. 

[00 11] Moreover, this invention is a picture reader equipped with the slider which carries and drives an 
optic in order to scan a manuscript picture optically, and the optical linear encoder for position detection 
of this slider etc., and makes it the 3rd technical problem to suppress the influence of the optical linear 
encoder on disturbance hght, and to offer the picture reader which can perform good picture reading. 
[0012] 

[Means for Solving the Problem] The optical encoder scale which this invention is optical linear encoder 
equipment which can perform position detection of the mobile which moves linearly in order to solve 
the 1st technical problem of the above, and is arranged so that it may extend in the move direction of 
this mobile, It has a photosensor for being arranged in the position which attends this encoder scale, and 
detecting this encoder scale information, the aforementioned encoder scale It is prepared in the interior 
of this hollow of the hollow box for disturbance light interception arranged so that it may extend in the 
move direction of the aforementioned mobile, the aforementioned photosensor To the sensor anchoring 
member which penetrates possible [ movement ] along with this slit to the inside, and is attached on the 
outside of this box inside at the aforementioned mobile, the slit extended and prepared in the 
aforementioned hollow box in the longitudinal direction and this direction of the aforementioned 
encoder scale fi-om the outside of this box The optical linear encoder equipment characterized by being 
attached in this box inside is offered. 

[0013] In this equipment, the thing or the thing of a transparency formula of a reflective formula is 
sufficient as an encoder scale, the scale of a reflective formula is located in a line in the move direction 
of a mobile in a pitch predetermined in the Mitsutaka reflection factor side and a **** reflection factor 
side by turns, and the scale of a transparency formula is located in a line in the move direction of a 
mobile in a pitch predetermined in a portion with a high light transmittance, and a low portion by tums. 
As a photosensor, the thing containing light emitting devices, such as Light Emitting Diode, and photo 
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detectors, such as a photodiode and a photo transistor, can be illustrated. 

[0014] In addition, these points about an encoder scale and a photosensor are the same also in the linear 
driving gear and each picture reader which are mentioned later. The sensor anchoring member which has 
penetrated the slit prepared in the hollow box for disturbance light interception is attached in the mobile 
on the outside of this hollow box. Even if it attaches in a mobile directly, you may attach a sensor 
anchoring member indirectly through another member. 

[0015] It can move with a mobile, facing [ since the sensor anchoring member attached in a mobile has 
fitted into the slit prepared in the longitudinal direction and this direction of the optical encoder scale 
arranged so that it may extend in the move direction of a mobile in the aforementioned hollow box, can 
move in the move direction with a mobile, and ] the photosensor attached in the sensor anchoring 
member by this an encoder scale. 

[0016] A photosensor irradiates light towards an encoder scale, when an encoder scale is a reflective 
formula, it detects the intensity (luminous intensity, quantity of light, etc.) of the reflected light, and 
when an encoder scale is a transparency formula, it detects the intensity of the transmitted light. 
Anyway, the detection information on a photosensor can be used for position control, speed control, etc. 
of a mobile while being able to use it for position detection of a mobile, and a speed detection. 
[0017] Since the photosensor and the encoder scale are arranged inside the hollow box for disturbance 
light interception, it is suppressed that light other than the light which a photosensor irradiates towards 
an encoder scale (disturbance light) hits an encoder scale and a photosensor, and position detection of a 
so accurate mobile etc. is possible. Although the aforementioned hollow box for disturbance light 
interception may be closed so that all portions other than the aforementioned slit may intercept light, if 
position detection of a mobile etc. can be performed with a sufficient precision, optical interception of 
the portions other than a slit does not all necessarily need to be carried out. Moreover, the 
aforementioned hollow box for disturbance light interception may be made to be attached possible 
[ justification ] in the direction perpendicular to the move direction of this mobile to the member 
arranged in the regular position. For example, the bolt through section which formed the bolt 
breakthrough in the both ends in the mobile move direction of this box, respectively is prepared. The 
bolt which this boh breakthrough was made to penetrate may be made to screw in the aforementioned 
regular-position member with a posture perpendicular to the move direction of a mobile. By preparing 
the spring (for example, compression spring inserted in the bolt) which turns and pushes a box in the 
direction perpendicular to the mobile move direction between this regular-position member and the bolt 
through section, and adjusting the amount of screwing to this regular-position member of each bolt to it 
It can make it possible to perform positioning of a direction perpendicular to the mobile move direction 
of this box. Furthermore, you may form the graduation which shows the position in a perpendicular 
direction in the mobile move direction of a box (physical relationship, such as distance of the encoder 
scale in a box and a photosensor, is shown if it puts in another way) in the aforementioned sensor 
anchoring member. Thus, if justification of a box in a direction perpendicular to the move direction of a 
mobile is enabled, the physical relationship between the photosensor which moves with a mobile, and 
the encoder scale formed in the interior of the hollow box for disturbance light interception (for 
example, distance) can be easily adjusted to a proper thing over the whole move field of a mobile. 
[0018] In addition, the grade of the optical interception structure about such a hollow box for 
disturbance light interception, the point about positioning in a direction perpendicular to the mobile 
move direction of the box for disturbance light interception, etc. are the same also in the linear driving 
gear and the picture reader of the 1st type which adopt the same box for disturbance light interception 
and the same photosensor and which are mentioned later. As the aforementioned mobile, the slider 
which carries the optic for scanning a manuscript picture optically in the needle of a linear motor and the 
picture reader for scanning a manuscript picture optically and reading it, and is linearly moved in the 
predetermined direction can be mentioned, for example. 

[0019] In order to solve the 2nd technical problem of the above moreover, this invention The cylindrical 
stator to which the magnetic pole of N pole and the magnetic pole of the south pole have the field 
magnet located in a line in the predetermined direction in the shape of a straight line by turns, and 
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extend in this predetermined direction. And a shaft type Unear motor equipped with the needle which 
has the armature coil attached outside the aforementioned stator, and can carry out both-way movement 
along with the aforementioned stator, It has the optical encoder scale prolonged in the move direction of 
the aforementioned needle, and a photosensor for being arranged in the position which attends the 
aforementioned encoder scale, and detecting this encoder scale information. The aforementioned 
encoder scale is formed in the interior of this hollow of the hollow box for disturbance light interception 
prolonged in the move direction of the aforementioned needle, the aforementioned photosensor To the 
sensor anchoring member which penetrated possible [ movement ] along with this slit to the inside, and 
was attached on the outside of this box inside at the aforementioned needle, the slit extended and 
prepared in the aforementioned hollow box in the longitudinal direction and this direction of the 
aforementioned encoder scale from the outside of this box The linear driving gear characterized by 
being attached in this box inside is offered. 

[0020] This linear driving gear applies the optical linear encoder equipment of the aforementioned this 
invention to a shaft type linear motor. Therefore, also in this linear driving gear, disturbance light can 
suppress the influence which it has on an optical linear encoder, and can perform position detection of a 
needle, a speed detection, position control, speed control, etc. with a sufficient precision based on the 
detection information on a photosensor so much. This linear driving gear can drive these goods linearly 
by attaching goods in a needle. 

[0021] Moreover, in order to solve the 3rd technical problem of the above, this invention offers the 
picture reader of the following four types. 

** The manuscript base glass for the picture reader of the 1st type being a picture reader for scanning a 
manuscript picture optically and reading it, and laying a manuscript, At least one slider which carries the 
optic for scanning optically the picture of the manuscript laid in the aforementioned manuscript base 
glass, and can carry out both-way movement in parallel with the aforementioned manuscript base glass, 
It has the optical encoder scale prolonged in the move direction of the aforementioned slider, and a 
photosensor for being arranged in the position which attends the aforementioned encoder scale, and 
detecting this encoder scale information. The aforementioned encoder scale is formed in the interior of 
this hollow of the hollow box for disturbance light interception prolonged in the move direction of the 
aforementioned slider, the aforementioned photosensor To the sensor anchoring member which 
penetrated possible [ movement ] along with this slit to the inside, and was attached on the outside of 
this box inside at either of the aforementioned sliders, the sht extended and prepared in the 
aforementioned hollow box in the longitudinal direction and this direction of the aforementioned 
encoder scale from the outside of this box It is the picture reader characterized by being attached in this 
box inside. 

[0022] This picture reader applies the optical linear encoder equipment of the aforementioned this 
invention to a picture reader. Therefore, also in this picture reader, disturbance light can suppress the 
influence which it has on an optical hnear encoder, and can perform position detection of a slider, a 
speed detection, position control, speed control, etc. with a sufficient precision based on the detection 
information on a photosensor so much. 

[0023] The disturbance light to the optical linear encoder in a picture reader is the light (svmlight, indoor 
light, etc.) which enters from the outside through manuscript base glass, the light from the lighting 
system carried in the picture reader at the aforementioned slider, etc. This point is the same also in the 
picture reader mentioned later. According to the composition of a picture reader, one or two or more are 
sufficient as the number of the sliders which carry an optic. 

[0024] When a picture reader is equipped only with one slider, the slider carrying the lighting system 
which illuminates the picture of the manuscript laid in manuscript base glass as this shder, the rod-lens 
array which draws the reflected light from this manuscript in the fixed direction, and the stuck type CCD 
series which changes the light from this rod-lens array into an electrical signal can be illustrated. 
[0025] moreover, when a picture reader is equipped with two sliders The 1 st slider which carries the 
mirror for drawing the reflective picture light from the lighting system and the aforementioned 
manuscript for illuminating the manuscript laid in manuscript base glass as these sliders in the 
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predetermined direction, and can carry out both-way movement in parallel with the aforementioned 
manuscript base glass, The mirror for drawing the picture light from the mirror on the 1st slider of the 
above in the predetermined direction is carried, and the 1st shder of the above and the 2nd slider which 
can carry out both-way movement in this direction can be illustrated. 

[0026] The number of such sliders and its structure are the same also in each picture reader of the 2nd - 

the 4th type which are mentioned later. As for a photosensor, in a certain case, two or more sliders are 
attached through a sensor anchoring member at at least one slider. In a certain case, two or more sliders 
may attach a photosensor through a sensor anchoring member at each of each slider. In this case, two or 
more are a sensor anchoring member and the photosensor. 

[0027] Although a slider can be driven, for example by linear motor like the above shaft type linear 
motors, you may drive it according to a rotary motor and a driving force transfer mechanism. 
** The manuscript base glass for the picture reader of the 2nd type being a picture reader for scanning 
the picture of a manuscript optically and reading it, and laying a manuscript. At least one slider which 
carries the optic for scanning optically the picture of the manuscript laid in the aforementioned 
manuscript base glass, and can carry out both-way movement in parallel with the aforementioned 
manuscript base glass, The optical encoder scale which was prolonged in the move direction of the 
aforementioned slider and has been arranged in the regular position, It is attached in at least one of the 
aforementioned sliders, and the aforementioned encoder scale is attended. It has the photosensor which 
detects this encoder scale information, the aforementioned encoder scale and the aforementioned 
photosensor It is the picture reader characterized by being arranged through the aforementioned 
manuscript base glass in the position where the irradiation to the part which this photosensor has faced 
this encoder scale of the disturbance light from [ from the outside ] the disturbance light which enters, 
and the interior of a picture reader is suppressed. 

[0028] The photosensor in the picture reader of the 2nd type is attached in any one slider at least. It 
moves with the slider with which this sensor was attached, facing this photosensor an encoder scale. In 
addition, these things are the same as that of ** just to the photosensor in the 3rd and the picture reader 
of the 4th type which are described below. 

[0029] A slider can be driven by linear motor like for example, a shaft type linear motor. When there are 
two sliders, for example, only one slider is driven by the linear motor, and both sliders are connected by 
the driving mechanism which used the wire, the pulley, etc., and you may make it drive SURAINDA of 
another side with the driving force transmitted from one [ this ] slider about the slider of another side. 
Moreover, you may make it drive each slider according to a rotary motor and a driving force transfer 
mechanism. In addition, these things are the same also in the 3rd and the picture reader of the 4th type 
which are described below. 

[0030] The influence which disturbance light has on the detection information of a photosensor since it 
is arranged in the position where disturbance light does not hit directly the part which the photosensor 
has faced the position where irradiation of the disturbance light to the part by which the photosensor has 
faced the encoder scale and the photosensor the encoder scale in this picture reader is suppressed, for 
example, an encoder scale, can suppress, and position detection of a slider etc. can perform with a 
sufficient precision so much based on the detection information of a photosensor. 
** The manuscript base glass for the picture reader of the 3rd type being a picture reader for scanning 
the picture of a manuscript optically and reading it, and laying a manuscript. At least one sUder which 
carries the optic for scarming optically the picture of the manuscript laid in the aforementioned 
manuscript base glass, and can carry out both-way movement in parallel with the aforementioned 
manuscript base glass. The optical encoder scale which was prolonged in the move direction of the 
aforementioned slider and has been arranged in the regular position. The photosensor which is attached 
in at least one of the aforementioned sliders, attends the aforementioned encoder scale, and detects this 
encoder scale information. So that the irradiation to the part which this photosensor has faced this 
encoder scale of the disturbance light from [ from the outside ] the disturbance light which enters, and 
the interior of a picture reader may be suppressed through the aforementioned manuscript base glass It is 
the picture reader characterized by having the member for disturbance light interception prepared along 
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with the longitudinal direction of this encoder scale. 

[0031] So that irradiation of the disturbance light to the part which the photosensor has faced the 
encoder scale may be suppressed in this picture reader For example, since the member for disturbance 
light interception is prepared along with the longitudinal direction of this encoder scale so that 
disturbance light may not shine upon an encoder scale directly at the part which the photosensor has 
faced Disturbance light can suppress the influence which it has on the detection information on a 
photosensor, and can perform position detection of a slider etc. with a sufficient precision based on the 
detection information on a photosensor so much. 

** The manuscript base glass for the picture reader of the 4th type being a picture reader for scanning 
the picture of a manuscript optically and reading it, and laying a manuscript, At least one slider which 
carries the optic for scanning optically the picture of the manuscript laid in the aforementioned 
manuscript base glass, and can carry out both-way movement in parallel with the aforementioned 
manuscript base glass. The optical encoder scale which was prolonged in the move direction of the 
aforementioned slider and has been arranged in the regular position. The photosensor which is attached 
in at least one of the aforementioned sliders, attends the aforementioned encoder scale, and detects this 
encoder scale information. So that the irradiation to the part which this photosensor has faced this 
encoder scale of the disturbance light from [ from the outside ] the disturbance light which enters, and 
the interior of a picture reader may be suppressed through the aforementioned manuscript base glass 
with the aforementioned photosensor It is the picture reader characterized by having the disturbance 
light interception member attached in the aforementioned slider. 

[0032] In this picture reader, there are two sliders, for example, a photosensor prepares in these sliders, 
and at the time of****, the member for disturbance Hght interception is prepared in each slider so that 
irradiation of disturbance light may be suppressed as mentioned above. When a photosensor is prepared 
in one slider among these sliders, the member for disturbance light interception is arranged at the slider 
with which the photosensor is prepared. 

[0033] Anyway, since the member for disturbance light interception moves with a slider, it is prepared 
so that irradiation of the disturbance light to the part which the photosensor has faced the encoder scale 
actually may be suppressed, for example, so that there may be no trouble in movement of a slider, and 
disturbance light may not shine upon an encoder scale directly at the part which the photosensor has 
faced. In an convenient position, you may prepare cleaning members, such as a brush, a brush, and 
cloth, in the photodetection by the photosensor possible [ sliding contact ] to an encoder scale at this 
disturbance light interception member. If such a cleaning member is prepared, since a cleaning member 
moves with this slider and it can remove the dust on an encoder scale, dust, etc., contacting an encoder 
scale, accurate position detection etc. can be performed. 
[0034] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. An example of the linear driving gear concerning this invention is shown in 
drawing 1 . The linear driving gear of drawing 1 is also what applied an example of the optical linear 
encoder equipment concerning this invention to the shaft type linear motor. The cross section in which 
drawin g 1 (A) shows the outline composition of this equipment, the cross section with which drawing 1 
(B) meets the Y-Y line of drawing 1 (A), and drawin g 1 (C) are cross sections which meet the X-X line 
of drawing 1 (A). In addition, a linear motor needle omits a coil and drawing 1 (C) has shown it. 
[0035] The linear driving gear of illustration is equipped with the shaft type linear motor LM and the 
optical linear encoder equipment EA concerning this invention. The linear motor LM is equipped with 
the stator 21 in which the field magnet 211 with which the magnetic pole of N pole and the magnetic 
pole of the south pole are located in a line with a longitudinal direction by turns is formed, and the 
needle 22 which has the armature coil 221 attached outside a stator 21. The armature coil 221 is 
supported by the inner skin of the hollow cylinder-like yoke 222. The bearing 223 attached outside a 
stator 21 is formed in the both ends of a yoke 222, and a needle 22 is movable along with a stator 21 
with these. 

[0036] Linear encoder equipment EA has the optical encoder scale 1 1 and the photosensor 12 arranged 
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in the position which attends a scale 11. The so-called encoder of a reflective formula is constituted by 
these. The outhne perspective diagram of the encoder scale 11 is shown in drawing 2 . The encoder scale 
1 1 is formed in the front face of the plate-like part material 1 10 so that the band-like white Mitsutaka 
reflection factor side 111 and the band-like black **** reflection factor side 1 12 may be located in a line 
in pitches, such as predetermined, by turns. 

[0037] The scale 1 1 is supported by the internal base 153 of the hollow rectangular parallelepiped type 
box-like hollow box 1 5 for disturbance light interception, the hollow box 1 5 for disturbance light 
interception ~ the longitudinal direction of a scale 11— the move direction of a needle 22 — if it puts in 
another way, it is arranged so that it may become parallel to the longitudinal direction of a stator 21 The 
slit 151 prolonged in the longitudinal direction of a scale 1 1 is formed in the upper wall 154 which 
counters the scale 1 1 of the hollow box 1 5 for disturbance light interception. 

[0038] The bolt through section 152 projected to this longitudinal direction is formed in the longitudinal 
direction both ends of the hollow box 15 for disturbance light interception. The bolt breakthrough 1521 
is formed in each bolt through section 152. The hollow box 15 for disturbance hght interception is 
supported by the frame Fr of the regular position by compression-spring S attached outside by this bolt 
B between Bolts B and the bolt through sections 152, and Frames Fr which a hole 1521 lets it pass and 
are screwed in the frame Fr which is fixed flank material with a posture perpendicular to the move 
direction of a needle 22. Spring S is energizing the hollow box 15 for disturbance light interception to 
the above ones in drawing. By adjusting the amount of screwing to the frame Fr of Bolt B, the position 
of a direction perpendicular to the longitudinal direction of a scale 1 1 and the hollow box 15 for the 
disturbance light interception in a direction (the inside of drawing, the vertical direction) perpendicular 
to the move direction of a needle if it puts in another way can be adjusted. 

[0039] A photosensor 12 consists of a light emitting device 121 and a photo detector (photo detector) 
122 in this example, sensor anchoring in which the light emitting device 121 and the photo detector 122 
have entered the interior of a box through the slit 151 of the hollow box 15 for disturbance light 
interception — in the interior of a box, it is supported by the member 14 so that a scale 1 1 may be 
countered The light irradiated from the Hght emitting device 121 is reflected by the Mitsutaka reflection 
factor side 1 1 1 or the **** reflection factor side 1 12 of a scale 11, and a photo detector 122 can detect 
the reflected luminous intensity, sensor anchoring — a member 14 ~ a slit 151 ~ letting it pass ~ a part — 
the outside of a box 15 — projecting — **** — the box exterior — setting — mounting — it is supported by 
the member 13 mounting - the member 13 is attached in the needle 22 of a linear motor LM 
[0040] It is movable in the box 15 interior with these, a photosensor 12 countering the scale 1 1 arranged 
inside the hollow box 15 for disturbance light interception along with the longitudinal direction of a 
scale 1 1 , if it puts in another way along the move direction with movement of a needle 22. If it energizes 
to the armature coil 221 of a linear motor LM, a needle 22 can be moved along with a stator 21 
according to an interaction with the field magnet 211. 

[0041] If a photosensor 12 moves to the longitudinal direction of a scale 1 1 with movement of a needle 
22, a sensor 12 will counter the Mitsutaka reflection factor side 111 and the **** reflection factor side 
1 12 of a scale 1 1 by turns, and a photo detector 122 will output the signal according to the luminous 
intensity reflected from a scale 11. Based on the output signal of this photo detector 122, the position 
and speed of a needle 22 are detectable. Moreover, the output signal of this photo detector 122 can also 
be used for the position control of a needle 22, speed control, etc. 

[0042] Since the photosensor 12 which has a hght emitting device 121 and a photo detector 122, and the 
scale 1 1 are arranged inside the hollow box 15 for disturbance light interception, a photo detector 122 
and hitting especially the photodetection side (field which counters a scale 11) of a photo detector 122 
are suppressed for light other than the light which it irradiated from the hght emitting device 121, and 
was reflected by the scale 1 1 (disturbance light). Thereby, according to this linear encoder equipment 
EA, position detection of a needle 22, a speed detection, etc. can be performed with a sufficient 
precision. Moreover, since the photosensor 12 and the scale 1 1 are arranged inside the box 15, it can 
also be suppressed that dust, dust, etc. adhere to these, it is stabilized so much over a long period of 
time, and position detection etc. can be performed with a sufficient precision. 
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[0043] sensor anchoring which interlocks arid moves to a needle 22 — covering expanded and contracted 
with movement of a member 14, for example, bellows formula covering, — slit 151 portion of the 
hollow box 15 for disturbance light interception - a wrap ~ if it prepares like, penetration inside [ box 
15 ] disturbance light can be suppressed more, and position detection etc. can be performed so more to 
accuracy Moreover, if such covering is formed, since it can also be suppressed that dust, dust, etc. 
advance into the interior of a box 15 through a slit 151, adhesion of the photosensor 12 of the box 15 
interior, the dust to a scale 1 1, etc. can be suppressed more, and position detection further stabilized over 
the long period of time can be performed. 

[0044] Moreover, in the aforementioned linear encoder equipment EA and a linear driving gear 
equipped with it, if it goes over the distance between a photosensor 12 and a scale 1 1 throughout the 
longitudinal direction of a scale 1 1 and it is put in another way, it can adjust to a proper distance easily 
as follows over the whole move field of a needle 22. sensor anchoring as linear encoder equipment EA 
is shown in drawing 3 for this adjustment, in case a photosensor 12 and a scale 1 1 are in proper physical 
relationship (distance relation proper here) - the criteria graduation 141 which shows the amount of 
protrusions from the slit 151 of a member 14 (entering amoimt [ If it puts in another way the slit 151])- 
- sensor anchoring - it is prepared in the member 14 In this example, this criteria graduation line 141 is 
a line which is in agreement with the upper surface of the upper wall 154 of a box 15. then, sensor 
anchoring — if the simple work which is moved even to the edge which can move a member 14, adjusts 
the amount of screwing of the bolt B of a there, and doubles a graduation 141 and the upper surface of 
the box upper wall 154 is done in both ends, it can cross throughout the longitudinal direction of a scale 
11, and the distance between a photosensor 12 and a scale 1 1 can be adjusted to a proper distance in 
addition, drawing 3 ~ setting ~ sensor anchoring ~ the member 14 shows signs that it is located in the 
left end in drawing of a slit 151 

[0045] The linear driving gear shown in drawing 1 is applicable to the drive of the slider to which carry 
an optic and it is made to move linearly in the picture reader for scanning for example, a manuscript 
picture optically and reading it. In this case, what is necessary is just to attach the needle of a linear 
motor in a slider. Moreover, to such a picture reader, you may apply only optical linear encoder 
equipment EA. In this case, the driving force transfer mechanism in which the rotary motor and the wire, 
the pulley, etc. were used may perform the drive of a slider, and sensor anchoring ~ what is necessary is 
just to connect a member 14 with a slider through direct or other members 

[0046] Because of position detection of the slider which carries an optic and is driven hnearly etc., even 
if it describes the picture reader of a type equipped with an optical encoder below, the influence of 
disturbance light can be suppressed and position detection by this encoder etc. can be performed with a 
sufficient precision. An example of the picture reader applied to this invention at drawing 4 is shown. It 
is the outline cross section which meets the A-A line which shows drawing 4 (A) in the outline cross 
section of this equipment, and shows drawing 4 (B) to drawing 4 (A) of this equipment. In addition, the 
picture reader shown in drawing 4 can be used as an image scanner, and can be carried and used for a 
digital copier. 

[0047] This picture reader equips the equipment upper part with the transparent manuscript base glass 
GL for laying a manuscript, and manuscript base glass GL is supported by the equipment fi-ame FR. 
Covering valve flow coefficient is formed in the upper part of manuscript base glass GL possible 
[ opening and closing ]. It can move to the lower part of manuscript base glass GL in parallel [ in order 
to scan optically the manuscript laid on manuscript base glass GL ] with manuscript base glass GL, and 
two sliders SLl and SL2 which carry an optic are arranged. 

[0048] Two sliders SLl and SL2 are substantially driven by the shaft type linear motor of this 
composition by this example with the linear motor which each shows to drawing 1 . Needle 22a of a 
linear motor is attached in the slider SL 1, and needle 22b of a linear motor is similariy attached in the 
slider SL 2. Each of needle 22a and needle 22b is attached outside the common linear motor stator 21. 
Each of needle 22a and needle 22b has the armature coil which omitted the illustration attached outside 
a stator 21. Moreover, the field magnet which omitted illustration is formed in the stator 21. The stator 
21 is arranged in parallel with manuscript base glass GL. By these, the slider SL 1 and SUder SL 2 
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which were attached in needle 22a or needle 22b, respectively can be driven in parallel with manuscript 
base glass GL. 

[0049] The reflective mirror m3 for leading the reflective mirrors ml and m2 for turning to a manuscript 
the irradiation light of the lighting lamp LP for illuminating light in the manuscript laid on manuscript 
base glass GL and the lighting lamp LP and the reflected light from a manuscript to the direction of a 
sUder SL 2 is carried in the slider SL 1. The guide idler r is formed in the edge of an opposite side with 
the edge in which needle 22a of a slider SL 1 is attached. Roller r can roll the guide member G top of the 
tabular arranged in parallel with manuscript base glass GL and a stator 21. It is movable with these, a 
slider SL 1 maintaining the posture. 

[0050] The reflective mirrors m4 and m5 for reading the picture light drawn from the reflective mirror 
m3 on a slider SL 1, and leading to a unit 5 are carried in the slider SL 2. It can move a slider SL 2 
having the same edge guide idler as the aforementioned slider SL 1, and maintaining a posture. The 
readmg unit 5 has the lens 51 for carrying out image formation of the picture light drawn from the 
reflective mirror m5 on a slider SL 2, and CCD52 for reading this picture light by which image 
formation was carried out. In addition, it can replace with such a unit 5 and can also consider as a picture 
reader apphcable to an analog copying machine by establishing a reflective means to lead the light from 
a mirror m5 to the photo conductor for image formation etc. 

[0051] two needles 22a and 22b -- if it puts in another way for each position detection etc., this picture 
reader is equipped with the optical linear encoder containing an optical encoder scale and a photosensor 
for position detection of two sliders SLl and SL2 etc. The encoder scale 1 1 is substantially [ as what is 
shown in drawing 2 ] the same. In the field which the Mitsutaka reflection factor side and **** 
reflection factor side of the encoder scale 1 1 are formed, and a photosensor will overlook So that neither 
the light which enters through manuscript base glass GL, nor the light from the lighting system on a 
slider SL 1 (the lighting lamp LP and reflective mirror ml for lamps) may hit directly It is arranged at 
the upper part in drawing of Needles 22a and 22b, and it is supported by the main part frame FR so that 
the field which a photosensor is made to face may turn to the inside bottom of drawing. The Mitsutaka 
reflection factor side and **** reflection factor side of the encoder scale 1 1 are formed so that it may 
rank with the longitudinal direction of a stator 21 by turns. 

[0052] It is the position which attends a scale 1 1 at needle 22a attached in the slider SL 1, and 
photosensor 12a is attached in the position of an opposite side with the optical direction of radiation 
from this lighting system which the light from a lighting system (Lamp LP and reflective mirror ml for 
lamps) does not hit directly. There is no glass side of manuscript base glass GL in the upper part in 
drawing of the position where photosensor 12a has been arranged. Similarly, it is the position which 
attends a scale 1 1 and photosensor 12b is attached in needle 22b attached in the slider SL 2 with the 
optical direction of radiation from the aforementioned lighting system in the position of an opposite 
side. There is no glass side of manuscript base glass GL in the upper part in drawing of the position 
where photosensor 12b has been arranged. Neither the light which goes into the field (photodetection 
side) which attends the scale 1 1 of photosensor 12a or 12b through manuscript base glass GL like a 
scale 1 1 by these, nor the Hght from the Ughting system on a slider SL 1 hits directly. 
[0053] When reading the picture of the manuscript laid on manuscript base glass GL, the lighting lamp 
LP is made to turn on, two sliders SLl and SL2 are driven in parallel with manuscript base glass GL, 
and the whole manuscript is scanned. And the irradiation light from the lighting lamp LP reflected by 
the manuscript is read by the reflective mirrors m3, m4, and m5, it is led to a unit 5 and a manuscript 
picture is read one by one by CCD52 in the meantime. 

[0054] At the time of picture reading, two sliders are driven so that the velocity ratio of the speed of a 
slider SL 1 and the speed of a sUder SL 2 may be set to 2:1, and they can use the detection information 
on photosensors 12a and 12b for drive control of each of these two sliders. In addition, the detection 
information on these photosensors can be used for position detection of two sliders, a speed detection, 
etc., respectively. 

[0055] As mentioned above, for an encoder, if it puts in another way, since the light from the light 
which enters through manuscript base glass GL, the lighting lamp LP on a slider SL 1, etc., and 
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disturbance light and the becoming light do not hit directly, the encoder scale 1 1 and photosensors 12a 
and 12b can suppress the influence of the encoder on disturbance light, and can perform exact position 
detection, speed control, etc. based on the information which a photosensor detects so much. Therefore, 
since speed of each slider at the time of picture reading can be made into a predetermined speed so 
correctly, good picture reading can be performed. 

[0056] Other examples of the picture reader applied to this invention at drawin g 5 are shown. The 
outline front view in which drawing 5 (A) shows some these equipments in a cross section, and drawing 

5 (B) are the outline cross sections of this equipment that meets the B-B line shown in drawing 5 (A). 
The same reference mark as drawing 4 is substantially given to the parts of the same composition 
operation with the parts in the equipment shown in drawing 4 . This equipment is substantially [ as the 
picture reader shown in drawin g 4 ] the same except having prepared the member for disturbance light 
interception described below. 

[0057] In the picture reader shown in drawing 5 , in order to suppress further the influence of the 
encoder on the light irradiated from the light which enters through manuscript base glass GL, the 
Ughting lamp LP, etc., the member 31 for disturbance Ught interception is formed. In the cross direction 
(direction which crosses the slider move direction) , of two sliders, the member 31 for optical interception 
is extended and formed in the perpendicular direction on the inferior surface of tongue of the frame FR 
which supports manuscript base glass GL so that the field where the encoder scale 1 1 and photosensors 
12a and 12b have been arranged, and the field where the lighting lamp LP and manuscript base glass GL 
have been arranged may be divided. The member 31 for optical interception is prolonged over the whole 
region in the longitudinal direction of the encoder scale 1 1. In this picture reader, since the great portion 
of hght which enters in equipment through manuscript base glass GL, and light irradiated from the 
lighting lamp LP etc. are interrupted by the member 31 for optical interception, rather than the 
equipment shown in drawin g 4 , the influence of the encoder on disturbance light can be suppressed 
fixrther, and still better picture reading can be performed. 

[0058] Other examples of the picture reader applied to this invention at drawin g 6 are shown. The 
outline front view in which drawing 6 (A) shows some these equipments in a cross section, and drawing 

6 (B) are outline cross sections which meet the C-C line shown in drawin g 6 (A). The picture reader of 
drawin g 6 is substantially [ as the equipment of drawing 5 ] the same except having formed the members 
32a and 32b for disturbance light interception which replace with the member 31 for disturbance light 
interception in the equipment of drawing 5 , and are described below. The same reference mark is 
substantially given to the parts of the same composition operation with the equipment of drawing 5 . 
[0059] Member 32a for optical interception is prepared so that the field where the encoder scale 1 1 and 
photosensor 12a have been arranged on needle 22a, and the field where the lighting lamp LP and 
manuscript base glass GL have been arranged may be divided. Similarly, member 32b for optical 
interception is prepared so that the field where the encoder scale 1 1 and photosensor 12b have been 
arranged on needle 22b, and the field where the lighting lamp LP and manuscript base glass GL have 
been arranged may be divided. 

[0060] Although the member 31 for optical interception in the picture reader of drawing 5 is placed in a 
fixed position, the members 32a and 32b for optical interception move with each slider, respectively. 
The members 32a and 32b for these light interception can suppress the part which photosensors 12a and 
12b face a scale 1 1 and encoder scale 1 1 portion of the circumference of it, and that the disturbance light 
from manuscript base glass GL, the lighting lamp LP, etc. hits these photosensors. Therefore, also in this 
equipment, since the influence of disturbance Ught can be suppressed and an encoder can perform 
position detection etc. correctly, good picture reading can be performed. 

[0061] The example of fiirther others of the picture reader applied to this invention at drawing 7 is 
shown. The outline front view in which drawing 7 (A) shows some these equipments in a cross section, 
and drawing 7 (B) are outline cross sections which meet the D-D line shown in drawing 7 (A). The 
picture reader of drawing 7 is substantially the same as the equipment of drawin g 6 except having 
replaced with the members 32a and 32b for disturbance light interception in the equipment of drawin g 
6 , having formed the members 33a and 33b for disturbance light interception, respectively, and having 
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replaced the arrangement position of the encoder scale 1 1 with. The same reference mark is substantially 
given to the parts of the same composition operation with the equipment of drawing 6 . 
[0062] The encoder scale 1 1 is arranged under the needles 22a and 22b. Photosensor 12a is attached in 
needle 22a so that a scale 1 1 may be attended. Similarly, photosensor 12b is attached in needle 22b so 
that a scale 1 1 may be attended. Member 33a for optical interception shown in drawing 8 is attached in 
needle 22a so that photosensor 12a may surround and cover the part which attends a scale 11, scale 1 1 
portion of the circumference of it, and this photosensor 12a. Member 33a for optical interception makes 
a scale 1 1 face this effective area of this, and is attached in needle 22a so that one field may be the shape 
of a hollow rectangular parallelepiped which carries out opening, and box-like [ in which one field 
carries out opening ] and may build a photosensor 12 in a part for this centrum, if it puts in another way. 
Two fields 331a and 332a parallel to the longitudinal direction of a scale 1 1 have projected member 33a 
for optical interception fi-om two fields 333a and 334a perpendicular to this direction, and the optical 
shielding effect is heightened more. Similarly, member 33a for optical interception and isomorphism- 
Kke member 33b for optical interception are attached in needle 22b so that photosensor 12b may 
surround and cover the part which attends a scale 1 1, scale 1 1 portion of the circumference of it, and this 
photosensor 12b. 

[0063] Since the light which enters in equipment from manuscript base glass GL, and the light irradiated 
from the lighting lamp LP etc. are interrupted by the members 33a and 33b for these light interception, 
the influence of these disturbance light is suppressed by them, and can perform exact position detection 
etc. by them based on the detection information on photosensors 12a and 12b. Moreover, since the 
members 33a and 33b for these light interception enclose the four way type except for the field which 
attends the scale 11 of photosensors 12a and 12b, respectively, compared with the above-mentioned 
members 31, 32a, and 33b for optical interception, its shading effect is high. Therefore, an encoder can 
perform so exact position detection etc. 

[0064] You may prepare the cleaning member for cleaning the field which attends the photosensor of a 
scale 1 1 with movement of the member for optical interception in the needles 22a and 22b which gave 
[ above-mentioned ] explanation, the member for optical interception which moves in one, and the 
members 32a, 32b, 33a, and 33b for optical interception which will move in one with sliders SLl and 
SL2 if it puts in another way. For example, if member 33a for optical interception is made to project 
fi*om the fields 333a and 334a which serve as a position of order in the move direction of this member 
for optical interception and a brush 4 is formed in it, as shown in drawing 9 , when member 33a for 
optical interception will move to the longitudinal direction of a scale 1 1 with a slider SL 1, a brush 4 can 
sweep the dust on a scale 11, dust, etc. in a scale 1 1. It may replace with a brush and cloth etc. may be 
adopted. If such a cleaning member is prepared, the field which attends the photosensor of a scale 1 1 can 
be maintained in the clean state where there are not dust, dust, etc. over a long period of time, and an 
encoder can perform exact position detection etc. over a long period of time so much. 
[0065] 

[Effect of the Invention] According to this invention, it is optical linear encoder equipment which can be 
used for position detection of the mobile which moves linearly, a speed detection, position control, 
speed control, etc., and the optical linear encoder equipment which suppresses the influence of 
disturbance light and can be used for accurate position detection of a mobile, a speed detection, position 
control, speed control, etc. can be offered. 

[0066] Moreover, according to this invention, it can have a shaft type linear motor and an optical linear 
encoder for position detection of the needle of this linear motor etc., and it is the linear driving gear 
which can be used for driving goods linearly, the influence of the optical linear encoder on disturbance 
light can be suppressed, and the linear driving gear which can drive goods with a sufficient precision can 
be offered. 

[0067] Moreover, it is a picture reader equipped with the slider which carries and drives an optic in 
order to scan a manuscript picture optically according to this invention, and the optical linear encoder 
for position detection of this slider etc., and the influence of the optical linear encoder on disturbance 
light can be suppressed, and the picture reader which can perform good picture reading can be offered. 
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[Translation done.] 
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